SUMMARY
INTRODUCTION
The problem of drawing and writing in children with cerebral palsy should be observed as a direct consequence of impairments in motor and perceptual functioning. The combination of these impairments and their level of difficulty dictate the rhythm of the child`s developement, and therefore the development of graphomotor skills.
Motor disorder is a primary characteristic of cerebral palsy. It damages upper or lower limbs, often all four extremities. The level of damage varies from discrete (light) to extremely conspicuous (severe) (Rapaic, Nedovic, 2011). Partial or complete paralysis of the extremities is a consequence of muscle tone disorders and control quality of movement disorders. Posture control mechanisms are weak, especially in children with athetosis and ataxia while in children with spasticity these are basic causes for bad movements. Many postural reactions nedeed for good movement control are either incomplete or underdeveloped and there are unexpected reflexes, especially those who are just typical for early children's age (Sagden, Cohen, 1990 ). The problem with muscle tone and reflexes slows down the development of the mobility of children with cerebral palsy. The most direct effect is on the muscle control. Low muscle control reduces the risk of taking an adequate position, movement and manipulative activities of hands. The feedback information from sensory receptors of muscle fibers in children with cerebral palsy describes atypical muscle activity. Even if these mechanisms of muscle spindle function well, they convey information about atypical muscle activity that is difficult to analyze and use (Gabbard, 2004) . The lack of awareness about the power of the muscles action in joints can contribute to the problems of movement in children with cerebral palsy. This includes problems in movements for adaptation to environmental conditions within the required task, and therefore, the organization of graphomotor activities.
Children with cerebral palsy in general have specific difficulties in perception, and especially in visual perception. Due to the nature of the impairment, in these children deficits of vision more frequently occur than in children of typical population (nearsightedness, farsightedness, astigmatism, strabismus, etc.). It is well known that preservation of the eye, nerve pathways and centers in the brain are not sufficient for proper perception, because attention and experience play a major role in the perception of the surroundings of these children (Rapaic et al., 1995) . A child with cerebral palsy doesen`t group nor associates stimuli in the same way as children without impairments, which disables him/her to identify the relation part-whole, to distinguish figurebackground, and hardly recognizes parts within a whole and can not logically connected them, which prevents him/her to add a new and higher meaning by direct opservations.
The maturity of muscle tone and visuomotor integration were identified as proceses that contribute to individual differences in adopting writing skills. (Golubovic, Rapaic, 2008) PROBLEM Difficulties in drawing and writing in children with cerebral palsy are treated as motion problems. Recent research has provided more data in favor of the issue that drawing and writing in children with cerebral palsy is multidimensional and should be treated as such. The problem of differential diagnosis and the construction of theoretical and practical models of fine motor training of students with cerebral palsy is a need for research in this area. Assessment of the ability on which drawing and writing are based is one of the possible models of research in this area.
METHOD
The aim of the research was to determine the deficits that hinder the development of graphomotor skills in children with cerebral palsy. The basic paradigm is that the combined motor and perceptual disturbances associated with cerebral palsy present the difficulty in developing graphomotor skills of drawing and writing.
The 17 patients with cerebral palsy were tested. Gender structure of the sample consisted of 10 male and 7 female subjects. The average calendar age of respondents was 10.16 (9.85 for male patients, and 10.61 for female respondents). The criteria for the the sample formation was: determined clinical diagnosis of cerebral palsy (verified by a pediatrician), respondent's age of 7-16 years and IQ>70. All subjects at the time of testing attended regular elementary school. For student testing, we have used: Ozoretski motor tests, Acadia Test (Subtest II and subtest IV), (Atkinson et al., 1981) 
drawing reproduction test, Test
Drawing on demand (Strub, Block, 1986) , copying of the given sentence and dictation.
Analysis of the results was based on the method of comparison of the achievements of the respondents and maximum possible score. Further analysis were performed in relation to the respondent`s gender. Table 1 shows the age of the respondents in relation to sex. Average calendar age of male respondents was 9.85 years (SD 3.25). At the same time, the average age of women was 10.61 years (SD 3.34). The difference between the average age of male and female was not statistically significant (p>0.05). Table 2 shows the average achievements patients with cerebral palsy in OZ tests of general motor skills in relation to the maximum possible score. Total average achievement of respondents was 5.12 (SD 1.54). At the same time, the lowest average achievement was obtained in the test Speed of motion (AS 2.12 with SD 2.15), while the highest average achievement was recorded in the test Purity of movement (AS 7.10 with SD 3.36). A statistically significant difference between the average achievement of the respondents in relation to the maximum possible score on all tests OZ general motor skills (p <0.05) was obtained. Table 3 , shows the average motor age of the respondents with cerebral palsy obtained by OZ tests of general motor skills in relation to gender. The average motor age of the male respondents is 4.46 years (SD 0.96).
RESULTS
At the same time, the average motor age of the female subjects was 6.06 years (SD 1.80). A statistically significant difference between the overall motor average age of male and female respondents (p<0.05) was obtained. Table 4 shows the average achievement of subjects with cerebral palsy at ACADIA II compared to the maximum possible score. Total average achievement of respondents with cerebral palsy is 2.15 (SD 0.86). A statistically significant difference between the average achievement of the respondents in relation to the maximum possible score on all tasks ACADIA (p<0.05) was obtained. Table 5 shows the average achievements patients with cerebral palsy on ACADIA II in relation to gender. Total average results of male subjects were 1.99 (SD 0.87). At the same time, the total average achievement of female subjects was 2.37 (SD 0.87). It is interesting that female respondents recorded higher average achievement in all assignements of this subtest. The differences between average achievement of male and female were not statistically significant (p>0.05). Table 6 shows the average achievements of patients with cerebral palsy on ACADIA IV subtest compared to the maximum possible score. Total average achievement of respondents with cerebral palsy was 1.30 (SD 0.29). A statistically significant difference between the average achievement of the respondents in relation to the maximum possible score on all tasks ACADIA IV (p<0.05) was obtained. Table 7 shows the average achievement of subjects with cerebral palsy on ACADIA IV in relation to sex. Total average results of male subjects were 1.25 (SD 0.25). At the same time, total average achievement of female subjects was 1.37 (SD 0.35). It is interesting that no male and female failed to resolve the assignment 12, 15 and 16 of this subtest. The higher average achievements of male subjects were recorded in tasks 8, 9 and 17, while the female respondents have higher achievement subtests on other tasks. The differences between the average achievement of male and female were not statistically significant (p>0.05). Table 8 shows the average achievements of patients with cerebral palsy in the test Drawing on demand in relation to maximum possible score. Total average achievement of those with cerebral palsy is 1.17 (SD 0.31). A statistically significant difference between the average achievement of the respondents in relation to the maximum possible score on all tasks test Draw on demand (p<0.05) was obtained. Table 9 shows the average achievement of subjects with cerebral palsy ion the test Drawing on demand in relation to gender. Total average achievement of male subjects was 1.26 (SD 0.38). At the same time, total average achievement of female subjects was 1.05 (SD 0.12). The higher average achievement of male subjects was recorded during drawing of the clock with numerals and flower in a vase, while female respondents were more successful in drawing house on demand. Statistically significant difference between male and female subjects was obtained by drawing flower in a vase on demand (p<0.05). However, the difference between the average total achievement of male and female on the test Drawing on demand was not statistically significant (p>0.05). Table 10 shows the average achievement of subjects with cerebral palsy on the test Drawing reproduction in relation to the maximum possible score. Total average achievement of those with cerebral palsy is 1.32 (SD 0.39). A statistically significant difference between the average achievement of the respondents in relation to the maximum possible score on all tasks of Drawing reproduction test (p<0.05) was obtained. It is interesting that none of the respondents was able to successfully reproduce the drawing of the cubes. Table 11 shows the average achievements patients with cerebral palsy on the test Drawing reproduction in relation to gender. Total average results of male subjects were 1.22 (SD 0.27). At the same time, total average achievement of female subjects was 1.48 (SD 0.49). The higher average achievements of male subjects were recorded while reproducing a rhombus and a diamond, while female respondents successfully reproduced the cross and the pipe. The differences between the average achievement of male and female to play drawings were not statistically significant (p>0.05). Table 12 shows the average results of subjects with cerebral palsy on the task of Copying sentences. Total average achievement of those with cerebral palsy was 2.18 (SD 0.81). A statistically significant difference between the average achievement of the respondents in relation to the maximum possible score (p<0.05) was obtained. Table 13 shows the average achievement of subjects with cerebral palsy on the task of Copying sentences in relation to gender. Total average achievement of male subjects was 2.00 (SD 0.94). At the same time, total average achievement of female subjects was 2.43 (SD 0.53). The difference between the average achievement of male and female on the task of copying the sentence was not statistically significant (p>0.05) was obtained. Table 14 shows the average achievement of patiens with cerebral palsy on the task of Dictation (writing skills). Total average achievement of those with cerebral palsy was 1.94 (SD 0.83). A statistically significant difference between the average achievement of the respondents in this task compared to the maximum possible score (p<0.05) was obtained. Table 15 shows the average achievement of subjects with cerebral palsy on the task of writing in relation to sex. Total average result of male subjects was 1.70 (SD 0.82). At the same time, total average achievement of female subjects was 2.29 (SD 0.76). The differences between the average achievement of male and female on the task of writing were not statistically significant (p>0.05).
DISCUSSION
The research identified motor and perceptual deficits that limit the graphomotor ability in children with cerebral palsy, which at in school age limits and / or prevents the drawing and writing skills developement. The level of impairments goes from subtle problems in writing, to the inability to perform graphomotor action.
The results indicate that more than 60% of patients with cerebral palsy have very low graphomotor skills which are attributable primarily to the impairments in motor skills and visual perception disorders. A statistically significant decline in achievement of subjects with cerebral palsy in relation to the maximum possible score on tests of general motor skills, on the subsets of Acadia II and Acadia IV, as well as Test reproductions of drawings and test drawing on demand and copying sentences and dictation was detected. This results structure indicates that children with cerebral palsy are lagging behind the perceptive skills compared to the usual standards of the typical population. The difference is substantial and included in the basic aim of the study: comparation of the group affected by the specific activity (early brain injury) and the group on which that test is not working. In this regard, it is expected to clarify the impact of the cerebral palsy on the graphomotor skills of drawing and writing. Therefore, cerebral palsy at school age is a significant generator of problems in drawing and writing.
Further analysis was performed in relation to gender. Testing average achievements the difference between male and female subjects was obtained. The female subjects achieved better results on Ozoretski`s tests of general motor skills, Acadia II, as well as on the task of copying sentences and dictation. At the same time, male respondents have achieved higher average results on Test drawing on demand, while on the lighter tasks Testa of drawings reproduction male respondents were successful while on the difficult tasks -female respondents were successful. It is interesting that, drawings reproduction of the cube was not successfully for any of the subjects. Based on this structure of results, the difference between the results of achievement of respondents of different genders can not be explained by the higher calendar age or better motor age age of female subjects. Thus, age and motor impairment are not the only etiologic factors that limit the graphomotor ability of children with cerebral palsy.
CONCLUSION
Based on the analysis of the research results, we conclude that: students with cerebral palsy are lagging behind the perceptive skills comapred to the usual standards of the typical population (a significant decline is evident in achievements of patients with cerebral palsy in relation to the expected standard). Pupils with cerebral palsy don`t have developed motor and perceptual skills on which graphomotor activity is based (numerous motor and perceptual deficits that limit and / or prevent their drawing and writing skills in these students were identified). More than 60% of patients with cerebral palsy have very low graphomotor skills which are attributable primarily to the impairments in motor skills and visual perception disorders. The motor and perceptual deficits are not simply the sum of the disorder, because damage affects the motor perceptual functioning, and this impacts the development of drawing and writing skills. Global estimation of graphomotor abilities in children with cerebral palsy confirmed the hypothetical thesis that combined motor and perceptual impairments present major difficulties in drawing and writing in students. Drawing and writing disorders in children with cerebral palsy are not specific but highly heterogeneous. Accordingly, the strategy of adoption (learning) graphomotor skills in cerebral paralyzed student must be individual. Methods and techniques of learning (training) of graphomotor skills (drawing and writing) must be based on the specific organization of visuomotor abilities of these students and the training of drawing and writing must follow and encourage the development of these abilities.
